We often associate moving objects and changing pitch, e.g., falling stones with descending, and launching rockets with ascending pitch, even when these sounds do not happen in the realworld. The reason for this is unknown. Here we report an illusion in which auditory stimuli with no apparent spatial and motion information [1-3] alter human visual motion perception. Subjects made a two alternative forced choice (upward (V up ) or downward (V down ) visual motion perception) while presented with two superimposed, oppositely moving gratings (experiment 1), accompanied by either an ascending or a descending pitch of pure tone, or broad-band noise ( Figure 1A ). Gratings with ambiguous motion accompanied by ascending pitch were more likely to be perceived as an upward motion, those accompanied by descending pitch as a downward motion, whereas noise caused no directional bias.
of the gratings ( Figure 1E ). This suggests that the illusion occurs at the perceptual level. The maximum effect was shifted slightly in the positive direction, which may be accounted for by the known auditory and visual neural delay [7, 8] .
Next, we examined the effect using actual words instead of sound to exclude the possibility of semantic influences (experiment 4). The experiment was similar to experiment 1 except that the sounds were: 'ue' ('up' in Japanese), 'shita' ('down' in Japanese), and N (experiment 4A). Even with non-Japanese subjects who had no knowledge of these words, there were no significant differences between the two groups, nor between either of the words and the control condition. These data suggest that the auditory-visual interaction is unlikely to be mediated solely by semantic influences. Furthermore, by varying the SOA in the Japanese group (experiment 4B) we found that the effect was maximal and significant only when the voices were presented 400ms after the onset of the visual stimuli. This indicates that presentation of words affects the decision stage prior to when the motor responses are made rather than affecting visual motion perception directly.
Finally, in order to examine the specificity of the effect, we manipulated the orientation of the gratings, presenting them at either 0° (vertical motion), 45°/-45°( diagonal motion), or 90°( horizontal motion) (experiment 5). There was a systematic decrease in the effect, as motion became more horizontal (Figures 2A-D 
